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Transmission 

This Invention relates to devices for the transmission of mechanical power in the 
form of rotational motion. In particular. It is directed to transmission of power between 
a first rotationally movable element and a second rotationally movable element to 
provide a device which can provide, in. a preferred form, continuously variable ratios, of 
angular velocity at an Input to angular velocity at an output, within the range of ratios - 
1:1 too to +1:1. 

The present Invention finds use In electronic/ hydraulic or mechanical applications 
and, in a preferred form, provides variable input and output speeds; an output angular 
velocity that varies from 0 to + the gear ratio as the input varies from zero to the input 
angular velocity; torque multiplication; the ability to vary speed and torque. 
Furthermore, the present invention provides multiple Inputs and/or outputs and 
reduction, step up or 1:1 gear ratios. This invention includes the use of a planetary 
drive, that is a drive which includes a set of rollers, bearings or similar moveable parts, 
arranged in a circle around an axis and configured so that, through their movement in 
concert, apply torque to a body whose resultant rotation Is used as the output of the 
drive. Examples of similar drives are described in Australian Patents 607822 and 613927 
as spin control differentials for vehicles and couplings. A planetary drive based on a sun 
gear, a ring gear, and a planetary gear carrier Is disclosed In Australian Patent number 
465202 in the name of Eaton Corporation. . 

Examples of planetary drives are manufactured by Sumitomo Heavy Industries 
Ltd, Japan, under the name "Cyclodrlve". Although planetary gears are known, the prior 
art: gears have felled to take advantage of certain of their features. In pari:icular, the 
contra-rotational nature of the Input and output shafts being on the same axis. 

This present Invention advancement Is a 
"Transmission" (referred to as an ^eM Dean" sometimes) having at least one input and 
one output and being of the epicyclic type involving Interaction of three mechanically 
distinct rotating elements with any suitable forrn that allows the transfer of torque 
between Input and output, namely a sun element, a ring element and a planet element 
In each of at least first and second unequal co-axial epicyclic assemblies, a first element 
of the first assembly and a first element of the second assembly able to rotate 
independently, the first element of the second assembly within the first rotating element 
of the first assembly, a second rotating element of the first assembly and a second 
rotating element of the second assembly being constrained to rotate at a common 
angular velocity, a third element of the first assembly being connected to a motive 
source, and control means for progressively changing the gear ratio applied to a load 
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connected to the first element of the first assembly of the transmission, (referred to as 
an "ei^l Dean" sometimes or Variable Ratio Multi-gear sometimes) characterised in that 
the first and second assemblies each represent unequal fixed gear ratios respectively 
between the Input and the output of the transmission, (Variable Ratio l^uiti-gear,) the 
first and second assemblies arranged so that if individually each assembly has their first 
element constrained and their third element rotated In a certain direction the second 
element will try to rotate in an opposite direction relative to the tendency of the other 
assembly, the control means being operative to progressively Increase or decrease the 
output gear ratio in accordance with the demand for an output lower or higher gear 
stage of operation. 

Alternatively the roller gear is described following, wherein the first elements are 
the ring elements of the respective assemblies, the ring elements being outer bodies 
having spaced endless scallop guides being adapted to receive sets of planet elements 
being in the form of rollers, the second rotating elements comprising of planet carrier 
elements and planet elements, the planet carrier elements of the respective assemblies 
constrained to rotate about an axis coilinear with the axes of their respective third 
elements, the planet carrier elements locating and controlling the motion of . integral 
spaced sets of rollers corresponding to the planet elements of each assembly, the rollers 
bridging between the scallop guides of the outer bodies and the third elements of the 
assemblies, the planet carrier elements being constrained by a rotation controlling 
means allowing free rotation in one direction and a controlled rotation In the other 
direction, the third elements of the assemblies being sun elements in the form of 
respective cams. This new advancement of having an Internal Body now within another 
is described below under the relevant wording which refers to it is as follows. 

It describes my present older Patent designs with ring-gears being 'side by side" 
as can be seen In the cross section drawing of Fig 2 which more cleariy explains the fig 1 
in all these Patent drawings. Fig 1 shows the variable options with internal - either 
single electric or double contra-rotetion and further optionally three rotor electrical 
control variations. The electrical coils were then shown as with multiple hypothetical 
abilities, with Fig 2 explaining the practical necessities as to how the ring-gears would be 
physically constructed for the optional external one or more or combined power sources 
such as for Hybrid applications as well. 

The Electrical options are described on page 9 from lines 18 In the PCT /02/00305 as 
follows -The magnetic effects caused by item (25) can drive the cage (22) with the 
same action as (23) does on item (14) The torque caused by items (25) would need to 
be higher relative to the torque required by the cams (16) and (17) and so the 
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electric colls are an ancillary action and not necessary for the central concept of the 
present Invention. Although It Is necessary for some applications to Include It. This Is for 
such as storage of energy by electronic and/or mechanical control as described further 
on. 

5 

With any means of reverse rotation , restriction of the carrier being able to 
implement a first torque transition to "the load. This Is when an Input rotation Is applied 
to the cam (sun gear). This thirxl rotor coupled to the double carrier (22) is so long In Fig 
1 thus able to be actuated alternatively by a ground reference one way restriction or 

10 where accumulation of energy Is able to be accessed; The ground reference is shown 
with the shaded area of the housing. In order to more easily see how energy storage Is 
actuated we can refer to the first, Patent Windmill experiment. Several alternative 
methods have been described with some trailed, within the previous pages, in divisional 
Patent 2003204953 (from AU 93246/98) There is. described how by placing a small wind 

15 turbine blade on the input cam (sun gear), being the first input> say at 1 to 6 ratio. 
There can be a simple storage of energy provided in a simple three component epicycle 
configuration of gearing. This was described by having another large heavy turbine 
blade on the reverse rotating cage, (carrier). 

20 At low wind speed the heavy load coupied to the body (ring-gear would not be 

able to be turned because of the high torque necessary. Instead the large heavy blade 
would be forced to rotate In the opposite direction to Its designed pitch. Thus being 
forced into the opposite direction thus gaining momentum (against the wind) to Its 
normal direction. It would turn when the wind increases for its designed "Pitch" for 

25 turning the load, this is because of the reduction gearing.. As the wind Increases the 
large blade slows slightly from reversing, due to the designed "pitch". Immediately the 
added torque from both the first small wind turbine blade together with the momentum 
developed by the reverse rotating large blade reproduces the recovered storage of 
energy able to now provide enormous torque to start the load rotation. Eventually the 

30 load will turn faster than either of them and the load will also turn faster than both them, 
the two Input rotation speeds will be added together on the load. 

The duty cycle of the windmill is thereby Increased substantially not only because 
it could absorb useless recoverable energy but it overcomes the common problem of the 
35 unpredictability of sufficient wind to even just get a load started. Sometimes there will 
never enough wind to even be strong enough to start a windmill for days. Whereas this 
can now malce the difference between even the viability of wind power. The other 
advantage with this transmission Is that we now can have much smaller blade diameters 
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because of our optional contra-rotating blades, together with the coupling with the 
higher torque such as with the Compact Torque Multiplier herewith as described below. 
Multiple windmills can now fit side by side on one tower. Similarly Solar energy systems, 
such as for driving pumps have Initial starting frictlonal load features to overcome. By 
having some simple mechanism which would similarly work on a reverse Epi-cyclic 
reduction gear component against a ground reference (which the large windmill blade 
could be likened to or Indeed have Integrated with It by including a one way clutch to a 
ground reference). However in this situation a coiled torsion spring or a heavy weight 
hanging on a cable could be used Instead of the large heavy blade. By clever design 
there can be a resetting colled spring locking onto a shaft which could allow the following 
to provide even more torque and energy storage. This can be very simple just to give a 
ioad a kick off. 

The next step to understand this invention was the providing of a ''very compact 
Torque Multiplier" this is done by adding a double Cage (Carrier) and a fourth Planetary 
Component, being another cam (sun-gear). - (not including the rollers etc which are 
needed). This present new Patent Application Epi-cyclic design Is now advancing this 
Invention where one body Is within another, not side by side as all my others were. 
Where it is needed to drive any wheel, this requires that the output is accessible to 
optionally act as the wheel hub and so obviously to be the outside ring-gear and around 
the other ring gear, which being a smaller lower power roller is now within it. 

One Patent Attorney suggested that we may attain an even earlier priority date 
from even this present Patent Application If It is taken that my previous one - 
PCT/02/00305 discloses this somewhat already by showing a body within a body where 
the heavy output ring-gear (21) Is shown within the smaller roller ring-gear In Fig 1. 
This smaller roller ring-gear was only shown In this position, to show another optional 
configuration and at the same time so as to accommodate the optional field colls 
(23,24,25) and furt:her to show the relationship to the double carrier (22) relevant to 
everything else. Therefore it had to be drawn at the larger diameter, this put it at (26) 
shown as ground reference, with a small dotted line Indicating the second optional 
rotating ring-gear option. 

In order to further describe this invention please refer to page 2 of my Divisional 
Patent "Convert:er" AU 35198/01 which provides Polders Epicyclic calculations. The 
following applies to this present advancement In appropriate wording and is included so 
as to understand the present Claims, where any type of epicyclic gearing may be used. 

There are some pertilnent descriptions made in my prior Patents which can now 
make this new advance clearer. Some of the eariier description can show unique 
construction of this new drive now optionally using the replaceable ring gears as 
especially designed to act like replaceable Inserts. This is to easily change any fixed 
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ratios If thought necessary after manufac±urlng is completed, or to change the speed of a 
conveyor belt for example. Some early references are also made and described in the 
"'Wheels Within Wheels" Document 6-6-96 which was not available except under strict 
confidential disclosures. Such as in Item 32 which is available by referring to Divisional 
5 Patent AU -2003204953- which was re-applied for in year 2002 which was originally from 
Patent Application AU 93246/98. 

The drawing of Fig 5-showing jFour wheel steering further becomes viable now 
with this new patent advance. Having the ability to now have the four wheel vehicle with 
four wheel steering and also four wheel drive being able to Incorporate self contained 
10 motors of any type, such as Electric^ Hydraulic, or Hybrid of any kind. Constant Velocity 
Joints can be discarded. 

Alternatively there is the ability to incorporate enormous technological leaps by 
providing ''Three Dimensional" features such the kind of vehicle which can lean Into a 
corner - like a motor-cycle, see Fig 30 frpm this Present Patent Application See Fig 12, 
15 Fig 6, and Fig 13. 

Some of the unique uses described for this ''Ultimate Transmission" invention, 
which can be providing every conceivable extreme requirement, I have ever required. 
Able to be self contained or support everything, able to integrate multiple Inputs and 
outputs, single inputs can deliver and provide, high torque variable speed transmissions, 
20 to continuously variable, to infinitely variable speed, to sequential transmissions to 
likening it to operating as a type of Yo-Yo action, to linear transmission outputs and 
further can be performed on one axis, or to and from any other axis. Able to be low cost 
with low wear, can be designed for short duty cycles because nothing is moving when up 
to 1 to 1 ratio. As also where there is unlimited speed requirements because there only 
. 25 need be the difference from Input to output speed. It may contain Its own lubricant which 
can double to provide automatic governing, and easy maintenance. It is also able to use 
advanced materials such as ceramics or titanium, yet sizes can be from Micro to Macro. 

The great advance is that the intrinsic nature of this fixed ratio gear design allows 
the multiple gearing inputs and outputs to become dynamically interrelated, the 
30 components of all the relative reference points can be exploited as they are all moving 
relative to each other. The gear shafts can be massive where required for extremely low 
ratio leverage enabling the whole structure of the machines to be ''aiive". 

Some hybrid description of this invention given by a highly respected Mechanical 
Professor, he suggested it as advancement for Toyota and is very appropriate, 
35 particularly with reference to their hybrid drives. 

Many energy storage and Integration of rotational force options are possible. 
Governor action can further be controlled by the Intrinsic dynamic nature of the 
transmission having fixed ratios, which may centrlfugally equalise the inputs and outputs 
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for optimum operation. (Electronic control for optimum performance together with 
maximum efficiency Is extremely complementary to this transmission and relatively low 
cost, with manual over-rlding being available). 

As further understood by the Engineering Professor, a "Pulley" system he further 
explained how some of the more exciting features of the dynamic component of this 
invention can be better understood, by labelling Fig 6 (or new Rg 13 B herein, see 
drawings Page 12) as showing an "Internal View" and labelling Fig 12 as showing an 
"External View" (the three dimensional view being seen for example by looking at Fig 30, 
showing the car and passengers tilting Into the comer like a motor-cycle instead of 
throwing out as would normally occur.) 

There can be seen the two variable gears positioned between the two front 
wheels and also between the rear wheels. Continual correction is thereby available to 
smooth out travel for total passenger comfort. Fig 5 lower drawing can be integrated 
with Fig 12 for camber and caster. The combined advance of low cost electronic sensors 
can be input Into low cost |v|iro-processors thereby providing pre programmed reactive 
correction for any scenario and every obstacle or road irregularity encountered. This is 
the ultimate result which can be incorporated together with linear high torque 
acceleration and smooth braking. 

Silicone Polymers as used in shock absorbers are very complimentary and 
optionally able to be used for many of the present advances. These can be actuated 
again by low cost high voltage, low current electronics. 

Other advanced body shapes and structures may be used such as for strength, 
low wind resistance ease of manufacture. By using the extremely indestructible 
structural shape which may be understood as a Three In One structure which provides 
the minimum surface area to maximum capacity and may be understood to have 
physical, scientific, chemical and spiritual dimensions and connotations. Three 
equilateral triangles form the basis of this structure with the ability to view right around 
In a 360-degree path In any direction In our three dimensional world. It is called a 
"tetrahedron." However In order to provide substance and capacity, we have to have a 
fourth side, (which can be positioned anywhere from infinity to Infinity) this fourth side is 
also an equilateral triangle. EInstgIn postulated that our world is three-dimensional, 
where a fourth dimension can be understood as being time. This tetrahedron structure 
further can be extended Into as many more of these triangles If required thereby 
providing extremely strong enclosures. 

For our present convenience, rectangular connecting panels for extending for 
example two of these enclosures together for example for building longer high-speed 
vehicles and also for water transport would be options. After the previous advanced 
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optional features, the following 18 lines below Is tlie wording direct from this present 
Provisional Application. Further explaining that the old ring gear bodies had no rotational 
movement between them except where dearly shown, being always positioned side by 
side. "The bodies of this transmission may be manufactured by any Icnown method, 
5 being described as 'Maminated", the scallops or ring-gear may be provided side by side in 
any l<nown method where there is no rotational nnovement in between them. 

As described previously they can be inside the wheel, the scallops can be 
machined inside the wheel hub. Inside. complete with motor, (or contra-rotating motor). 

10 Or other epi-cyclic designs could be used where the bodies may be, for example within 
each other. Or pump combinations may be used without differentiating from the present 
Invention: (There Is the exception shown In for example In Fig 11 where there is a flange 
showing very clearly where such a split would be such as for fans or similar. However 
the latest Patent P.C.TAU/02 /00305 do have a split body, but between the first epicyclic 

15 movements double carrier as an alternative design). Any number of ring gear/scallops 
could be manufactured in one piece, simply bolted together or slid into rotational 
restricting cavities, or enclosed (see inserts to add or change ratios in item 32 page 42 
or page 71, line 21), or any other epicyclic design naay be used such as described in page 
1 of this patent.") 

20 With the PCT/02/00305 not only was it found difficult to seal the lubricant 

properly, but there was very little support available from the body for applications 
needing support from one end only, this is due to the Patent limitations if trying to claim 
for other than a split body. Other drives such as AU. 74784 could have claimed the 
ability to have a ring-gear body extension to overcome the above as it has simllariy the 

25 separate ring gears. Any other Epi-cyclic (or Planetary) Gearing such Toothed or any 
type can have similar ^Torque Multiplying" abilities as was listed in my original first front 
page similarly to as copied above. It included the EATON Patent Number on the front 
Patent page as now. It further Includes the CYCLODRIVE types of EpI-Cyclic designs 
described. By choosing particular configuration for the Cyclodrive type we are able to 

30 also use them or to integrate them with my roller gear design, or also with toothed 
gearing as well, with any type. Now we can have a powerful drive with everything 
worlcing better because it is doing this within a body. In order to be within it wasn't easy 
to figure out how to add the second one way clutch working in sequence together with 
the first one way clutch referenced to ground, as it had to be built before it could be 

35 proven. There is the option of having another one way clutch for motor braking, 
controllable or even manual, or automatic, between the Input shaft and output (usually 
being the body or a ring gear with the roller gear option). 
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Where it is cliosen to use one or more Pumps (instead of our own rolier design) 
we need a first carrier rotating in a reverse direction to the input and output directions. 
Thereby this can be adapted for obtaining the ftindamentai first powerfui fixed ratio. 
There is needed a one way restriction of the carrier against a ground reference but as it 
wlii have to be Internaiiy actuated, a second one way restriction has to be sequentially 
actuated from the other end. Then any chosen manner such as with the carrier being 
non-rotatlonaliy coupled to another Epi-cyclic component to form a ""Compact Torque 
Multiplier" configuration with the first pump or gear. Any means can be applied to propel 
the drive further forward by accessing the 'Torque Multiplier" with such as a centrifugal 
clutch between the centre shaft direction and the super sensitive oppositely rotating 
second sun gear, (as shown with the optionally chosen roller design drawings shown). 
This is in order to similarly lift the load away In the forward direction, from the one way 
restriction and this is achieved then (for example) by providing a centrlfugally controlled 
variable coupling (or reduced frictional coupling), (Any type of control to which even 
external or manual override can talce over control when chosen, may be used). This Is 
accessing the Torque Multiplying feature to leave the one way clutch and for advancing 
the load forward. 

If chosen the second roller gear or any other epicyciic design can be supported by 
20 this main first Epi-cyclic gear or pump, then by sequentially operating one way 
restrictions, (this can all be alternatively designed totally inside the body of the first 
pump/gear). 

Hydraulics is very complimentary to this drive. This also has the added simplicity 
25 of providing enormous ''Regeneration" for example by having the internal one way action 
being designed to pressurise internal or external accumulators. These can be controlled 
by pressure valves and pressure sensors. Either internal automatic self regulating for a 
load or controlled externally. The load or loads may be controlled such as hydraulicaily 
In series for example with four (or more) wheel drive vehicles externally. Automatic 
30 control by centrifugal action is one of the optional features, as the demand is required by 
the load. Or alternatively by a simple centrifugal frictional clutching. Electronic control 
is also optional. 

Any pumping, whether from the inherent displacement within the roller design or 
standard pumps are modified, can as well provide pressure control which can be 
35 designed into the drive by discreet or clever channelling for providing wear free features 
as well, such as for replacing the need for Frictional Centrifugal Clutches. This can also 
facilitate automatic control and governing of speed. Hydrostatic balancing as above also 
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for oil filtering, cooling, and also so as to form a lubricating film between contacting 
surfaces. This can also stop or control metal to metal wear. 

In our Fig 2 drawing there is added a second optional extension on the right hand 
side as advanced from the previous Fig 2 "A Converter" Patent, which now also can have 
5 another Internal Ring gear no 51 instead of the cage (carrier) as before. The output can 
be taken now from this added output ho. 51 this is by removing the two bolts with 
arrows shown. 

Although this transmission Is shown in this configuration, which may provide 
over-drives - no 52 and reversing no, 50 - features now. Reversing is available from 

10 either end by choosing suitable configurations and by breaking these. (High torque 
reverse braking can be applied If another configuration of the torque multiplier is chosen 
at the right side Instead of the reduction gear shown). There is the option of adding 
more Inputs and outputs where required. Selection of ratios can also be provided by 
including different ring gears within the Body Case with the ability to change ratios for 

15 example by moving the concentric selectors sideways. There Is the ability to change 
ratios also by sliding the ring-gears. In or out (as also for permanent ratio changing, If 
chosen completely In and out of the Body case being made as having non-rotational ring- 
gear Inserts, (as described in Item. 32 Wheels Within Wheels 6-6-96.) 

20 BACKGROUND TO THE INVENTION 

Eplcyclic gear trains are common. Polder describes variable epicycllc gear trains 
in his publication "A Network Theory for Variable Epicycllc Gear Trains" published In 1969 
by Greve Offset N.V. Eindhoven, Netheriands, an epicycllc gear being characterised as a 

25 black box unit with three rotating elements which are effectively able to be considered as 
shafts since any one may comprise an Input or output, represented In a mathematical 
mode as a "three pole" device with one linear equation for angular velocities and two 
linear equations for torques. 

The equation for angular velocities Is written In the general form and can be seen 

30 If chosen by referring to my previous invention as follows. THIS invention relates to A 
CONVERTER of the epicycllc type. The present application 2003204953 is a divisional of 
parent application No. 42515/99. Polder's network theory of variable eplcyclic gear trains 
Involves simplifying any epicycllc gear train into an equivalent involving three pole 
branches, usually a combination of simple three pole transmission branches and three 

35 pole epicycllc branches. 

Cleariy by appropriate selection of the ratios the torque and power 
characterisation of any epicycllc gear train can be determined. In this sense the 
relationships involved In an epicycllc gear train are well defined. Polder suggests a 
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number of variable eplc/dic gear trtilns derived using his networtc theory. An oMect of 
the present Inventtbn is to provide an -eM Dean" gear of the epicydlc type as a useftil 
alternative to the prior art. 

OF THg IMVEWflQW 

In one aspect the Invention provides a transmission having an Input and an 
output and being of the epicydlc type Involving interaction of three mechanlcaMy distinct 
rotating elements, namely a sun element, a ring element and a planet carrier element In 
each of at least fi»^ and second unequal co-axial epicydlc assemblies, a first rotating 
element of the firet assembly And a first rotating element of the second assembly able 
to rotate independently, the first element of the sewiid assembly able to be within the 
firet element of the first assembly, a second rotating element of the first assen»bly and a 
second rotating element of the second asseinbly being constrained t» rotate at a 
15 common angular velodty, and contit)! means «>r progressively dwrtging the gear ratio 
applied to a load connected to the first rotating elaments of the -eM Dean* Gear 
characberised In that the first rotating elements are unequal pairs of the same 
medianical elements of the resped:lve assemblies and In conJuncUon with respective 
second rotating elements eadi represent dlfPeient respective fixed gear ratios relative to 
20 the Input and the outi>ut of the transmission the second rotating elements are unequal 
pairs of the same medianical elements of the respective assemblies and in conjunction 
with respective said first rotating dements each represent fixed gear ratios between the 
mput and the output of the transmission or »eM Dean' Gear a third element of the 
second assembly rotating In response to demand for an output tow gear stage of 
25 operation of the *eM Dean" Gear and the control means being operative to progressively 
increase the output gear ratio and at the same time slow the rotation of the third 
element in accordance with demand for an output higher gear stage of operation^ the 
control means being operative to Increase or decrease the output gear ratio 
automatically In accordance with the said demand. 

In the description 'output higher gear stage of operation- means ^higher" In the 
sense of a gear ratio appixwching 1:1 ratio as Input to output, while ^output low gear 
stage of operation" means an output gearing in the opposite sense generally 
corresponding to a lower output angular velodty. 

The first rotating elements are typically the ring elements of the respecth/e 
assemblies. The ring elements ar« preferably outer bodies having spaced endless scallop 
guides, each scallop guide having unequal relative numbers of scallops to rollers In 



30 
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either side depending on the required gear ratios Ibr a particular appHcaUon and the 
guides being adapted to receive sets of planet rollers of the planet carrier elements. 

The second rotating elements are typlcaliy the planet carrier elements of the 
respective assemblies. The planet carrier elements are typlcaliy formed as an integral 
unit housing spaced sets of rollers of unequal numbers relative to the number of 
scallops, with the rollers corresponding to the planets of each assembly, the rollers 
bridging between the scallop guides of the outer bodies and the third elements of the 
assemblies. The planet carrier is preferably constrained by a rotation blocking means to 
travel in one direction only. The rotation blocking means is preferably a selective rotatton 
blocking means enabling selection of rotation of tlie second rotating elements In forward 
or reverse direction. With two rotations blocking means to work In sequence preferably 
reversing automatically on the internal ring-gear (45). 

The third elements of the assemblies are preferabhr sun elements In the Iterm of 
respective cams, each cam typically having a roller bearing assembhr separating the cam 
Into an inner cam and a cam ring able to travel opposite the (MrecUon of the inner cam . 

The contrx>l means Is typically a centrifugal clutch operable to slip to part:lally 
engage the third element of the second assembly across a continuous range of output 
gear ratios between fully disengaged and fully engaged positions of the centrifugal dutch 
at respective predetermined low and high output angular velocities. Alternatively internal 
or external hydraulic or any electronic, electric, magnetic control, Uquid Polymer In 
Silicon oil can be used together with EHT volbige wlt*» Its self lubricating ability. 
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BMEP DESga^ TpnON OF THE DRAWINGS 

Pages 1/4 = Rg l; 2/4 = Rg 2, Rg 13; 3/4 =Rg 5, Fig 18(Hellcopter); 4/4 = Rg 12, Rg BO.Car 
leaning like motor-cycle, (refer also to Rg 5) and Rg 29A (Paraplegic Support), 

Rgure 1, shows the advancement In section corresponding to prior art as from the original 
5 Rg 4A of the parent application 42515/99; having being re-drawn as Rg 1 of Patent AU 
742781 or 35198/01 *A Converter*, and also shown as Rg 13 A in AU 2003204953, being a 
divisional patent of 93246/98. - With some original detail left visible being heavily circled with 
pointing arrows to where the new positions of the same Items are, for the new Inner body (45). 
Option IB shows a three rotor motor v*lth coils and magnets as before, but now within (21). 
10 Option lA shows a single rotor motor (13) and (14) with a centrifugal clutch keyed to the 
central shaft, working in any number of known methods against item (15). Governing of the load 
can become automatic as an Inherent feature due to the "dynamic" centrifugal nature such as with 
the fluid contents, providing self regulating operation. Hydraulic design techniques employed 
within or without can provide variable couplings between (13 and (14), or other chosen component 
15 together with built in energy storage. This can be accessed from a stationary 

component such as a dead axle. Internal or external fluid reservoirs are extremely compatible to 
the Intrinsic design, as also is mechanical and/or electrical regeneration. 

2/4 =Rgure 2 is an advancement to the above Rg 2 "A Converter" corresponding also to 
Rgure 6 of prior application 42515/99 and Rg 13 B In AU 2003204953 showing advancements 
20 from Rg 2 of prior Patent AU 742781 or 35198/01 "A Converter". Some original detail is 

retained showing the advancement being the new inner body ring-gear, and optionally more added 
body extensions. There are unlimited body extensions available for multiple dynamically coupled 
requirements. 

Contra-rotation can provide highly manoeuvrable helicopters with small diameter blades 
25 together with lower centre of gravity, see Rg 18. 

Rg 13, A and B are Rg 1 and 2 respectively from the "A Converter" Patent above and 
compares the older patent with the advance herein with the pointer lines Indicating to the same 
Item numbers used. 

Rg 30 which shows a diagonal view of 'my Dream Car" which can be driven like a 
30 motorcycle together with the same feel of leaning Into the comer. . The passenger 

compartment is also able to be reactively tilted towards and into the comer. Sophisticated 
electronics can be low cost for smoothing out the corner. The fig 5 is showing a fbur wheel 
steering for vehicles which has now become almost viable because we can have high torque self 
contained motore In the wheels. (Or externally placed motors). The vehicle can drive straight 
35 fbrward and can also drive at right angles into the keri) to safely drop off passengers or 

even just ftor paridng. With built In motors into the wheels which may be somewhat similar to as 
shown in Rg 1, If chosen. Rg 5 has just now become viable with a demonstrated wortdng geared 
wheel prototype. 

METHOD OF PERFORMANCE Referring to the drawings, there Is illustrated In Rgure 1 and 
40 in the left side of Rgure 2 - Two eMDean Gears employing similar general configuration 

in both, having an epicydic unit or module shown collectively In relation to ttie components 
concerning numerals 11 and 12 which Is shown also as the 10 side In Rgure 2 with the numerals 
11 and 12 again In Rgure 1 Shown here In one fbrm and the inclusion of this module to all 
embodiments being the central concept of the present invention. In the example Illustrated In 
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assemblies 11 and 12, these are both of the cyclpldal type, that Is, employing scallops 
and rollers. 

While each module Is shown generally with the numerals 10, 11 and 12, In 
Figures 1 and 2 the particular module used in each case differs in terms of specific 

5 arrangement due to the different applications.. 

Modules employed will vary \n specific arrangement for other applications as well. 
What is common Is that each of the assemblies 10, 11, 12 shares a common planet 
element and a common ring element. VVIth the first ring element of the second assembly 
45 able to be within the first ring elerriient of first assembly 21. Where other Epi-cyclic 

10 designs are used or integrated with the! roller design, the common double carrier could 
be coupled to the second ring-gear, for example Cyclodrlve and toothed gearing. The sun 
elements are separate cams. Rollers Bridge between the cams and the scallops. The 
planet element comprises a planet carrier bridging axially between the assemblies having 
opposite sides which are unequal in terms of the number of rollers relative to the number 

15 of scallops carried by the planet carrier, while the ring elements comprise outer bodies 
having scallops arranged so the assemblies each represent different fixed ratios relative 
to an input and an output. 

This means the planet carriers of the two assemblies are constrained to rotate at 
the same angular velocity. The outer bodies of the two assemblies are able to rotate 

20 independently. In the illustrated embodiments the angular velocity of the first outer body 
could be zero. (Unless Rotation Blocking is actuated-see page 14. line 20, this when an 
input rotation is applied). 

In each assembly the cams are eccentric, cams which rotate In co-operation with 
25 the scallops and roller configuration of the respective assemblies. One of the cams Is 
driven by an Input shaft; this will cause the output that is the outer body, to rotate while 
the other cam rotates In the opposite direction. The output gear ratio is influenced by the 
angular velocity of the second cam, thus various braking arrangements applied to the 
second cam will Influence the output in a controllable fashion according to demand. 

30 

While the above description deals with the general features involved the following 
description will enable understanding of the application of the invention to the two 
specific applications of Figure 1 and Figure 2. 

35 Figure 1 shows a transmission (referred to as an "eM Dean Gear sometimes) 

Input shaft 13 with The previous alternative rotors can now still be duplicated internally 
concentrically, being shown as options here and also with dotted lines which were In the 
Fig 1 " A Converter Patent AU 742781 ,or 35198/01 according to This invention as well 
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can apply an input which is a rotor (14) an output (21) and electrical coll and permanent 
magnet arrangements (23 - 25) that did apply torques respectively to rotors (14, 15) 
and a planet element In the form of a cage (22). 

Items 23, 24 and 25 are arrangements of permanent magnets and electrical colls 
5 so that with electricity flowing through the colls, Interacting magnetic fields are produced 
which cause a torque on the rotors (14, 15) and cage (22) respectively. The electricity 
supply can be adjusted Individually for each of Items 23 to 25. 

The rotor (14) and Input shaft (13) are combined as an Integrated part in this 
module. As an alternative, the rotor (14) could be removed and the input could be solely 
10 from an external motive source driving the Input shaft (13). The point is the module 
comprising the groupings 11 and 12 remains the same. 

Assembly 11 is the first unequal coaxial assembly and comprises of a cam <sun- 
element} (17), bearing (18) and rollers {planet-element} (20). The cam (17) is fixed to 
the input shaft (13), which is therefore fixed to the input. The bearing (18) has an inner 
15 sleeve fitted to the outer diameter of the cam (17). The bearing has an outer sleeve, the 
outer sleeve of the bearing (18) mal<es contact with the rollers (20). As the input 
rotates, the cam (17) causes the bearing (18) to move in an eccentric fashion. This 
causes the rollers (20) to be cyclically displaced away and towards the central axis of the 
IviDean Gear the total displacement relative to this central axis, being twice the cam axis 
20 offset from this axis. The rollers (20) are located in equally spaced guides In the cage 
<planet element} (22). The rollers (20) make contact with scallops in the output {ring 
element}(21). For both assemblies (11 & 12), the number of scallops relative to the 
number rollers in contact with the scallops, determines the direction of rotation It would 
rotate the output (21) if the cage (22) was held still. One more scallop than the number 
25 of rollers gives an output rotation direction the same as the cam rotation. One less 
scallop than the number of rollers would give an output rotation the opposite to the cam 
rotation. The scallops are so shaped that as the rollers are acted on by the cam, the 
scallops rotate relative to the cage at a constant angular velocity ratio to that of the cam. 
The action between the cam (17), bearing (18) and rollers (20) against the output (21), 
30 causes an equal and opposite reaction on the cage (22), tending to rotate It in the 
opposite direction to the rotation of the output (21). The cage (22) is constrained by a 
rotation blocking means In such a way as to allow the cage (22) to only rotate in a 
direction the same as the output (21). Therefore because of the reactive forces, the cage 
(22) will be held against the rotation blocking means and will therefore be stationary 
35 rotative to the frame (26) with just the actions of assembly 11 alone. 

This advance is in order to provide more practical transmissions for better 
supporting a load and for better sealing even its own lubricant than was possible with 
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the previous "Split Body Patent". It was therefbre necessary to advance on the previous 
one by putting a Body wlth!n the other, (instead of the external split). This was achieved 
with this present new ring body Inside the main Body design. 

A "Solid Body" now encloses the second . body within and there Is a very compact 
5 'Torque |v|ultlplier" design provided as a result. 

However the following description can still be related to because either a single 
power source or contra-rotational and Hybrid qualities are still able to be accessed but 
now in a more compact and more self supporting advancement. With a '"Motor Wheel" 

10 now being a reality. The rotors which Were in previous Fig 1 of A Converter are shown 
with pointer lines to both the new and old Inputs, as easier to explain this advancement 
as follows. However each time there . Is referred to the three rotors shown, these can be 
replaced with a new position, but now able to be within (or internal and external power 
sources can still be combined such combining internal electric or hydraulic with external 

15 electric or hydraulic, such for Hybrid, where chosen). 

The magnetic effects caused by items 25 can drive the cage (22) (with the same 
action as 23 does on item 14. This torque caused by Items 25 is an ancillary action and 
not necessary for the central concept of the present invention.) (These components are 
20 now inside the ring gear body now with 25 being shown now with one way clutching 
instead, where two one way clutches are used in sequence to transfer the first powerful 
torque to the load from a Ground Reference) 

The carrier 22 can now be actuating eniergy storage internally by being forced into 
a reversing direction to the load direction, tills can provide pumping (or even a coiled 
25 torsion spring can absorb energy) The pumping can be integrated with Internal 
accumulation or external accumulation for regeneration. There Is alternatively the 
requirement for two one way clutches to reference the carrier 22 to ground accessed 
sequentially through the internal Ring Gear 45. 

30 The one way clutches can be similar to as described in Althur Woodbridqe's 

Patent AU 607822 beino used for a ci pver "Spin Control Differential" for vehicles. This 
Patent is now assigned to me. There is the option of having automatically reversing one 
way clutches If reverse direction of the load is required and motor braking is needed. 
However If required a motor brake one way clutch may be fitted between the input shaft 

35 and output of the gearing. .The rollers will rotate about there own axis as they move in 
relation to the scallops. The bearing (18), is added to eliminate the sliding action of roller 
(20) against cam (17), which would occur (if they were in direct contact) because of the 
difference In their circumferential speeds. The output (21) is constrained to rotate 
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about the central axis of the Input shaft (13). The cyclical movement of the rollers (20) 
acting on the scallops alone, causes the output (21) to rotate at a reduced rotational 
speed depending on the number of rollers and scallops. 

For example. If the cage (22) Is constrained from being able to rotate, and if 
5 assembly 11 has four rollers (20), and there are five scallops In the output (21), the 
ratio would be one output (21) revolution for every five revolutions of the cam (17) with 
the output (21) rotating In the same direction as the cam (17). 

Assembly 12 is the second unequal coaxial assembly and comprises of a rotor 
10 (15), cam (16), and rollers (19). The scallops In the second ring gear 45 make contact 
with the rollere (19) which make contact with the cam (16). The cam (16) is fixed to the 
rotor (15) (Now shown as an internal clutch drum) . To reduce frlctional losses, a 
bearing would be fitted to the outside diameter of the cam (16). The number of scallops 
and rollers for assembly 12 are different to the numbers for assembly 11. The rollers are 
15 located In equally spaced guides in the cage (22). The cage therefore bridges axialiy 
between assemblies 11 and 12 and the rollers (19) are constrained to rotate at the same 
angular velocity about the central axis of the input shaft (13) as the rollers. (20) of 
assembly 11. The numbers of scallops and rollers are such that If the cage (22) is held 
relative to the frame (26), the internal ring gear(45) tends to cause the cam (16) to 
20 rotate with an angular velocity in the opposite direction to cam (17). 

For example, if the cage (22) is constrained from being able to rotate, and If 
assembly 12 has four rollers (20), and there are three scallops In the Internal ring-gear 
body 45, the ratio would be one Internal ring gear 45 revolution for every three 

25 revolutions of the cam (16), with the Internal ring gear 45 rotating In the opposite 
direction to the cam (16). 

If the assembly 11 cam (17) is caused to rotate, the output (21) will rotate at 
another angular velocity, being a fixed ratio to the input angular velocity. The assembly 
12 cam (16) will rotate at an angular velocity dependent on the fixed ratio of assembly 

30 12, and for the central concept of the present Invention, In the opposite direction to cam 
(17). If assembly 12 was arranged, so that cam (16) rotated in the same direction as 
cam (17), the output would be reversed If cam (16) was braked. The cam (16) will have 
no effect on the output angular velocity until the electrical coils of Items 24 are activated. 
With the electrical coils activated, a torque is transmitted through the rotor (15) to the 

35 cam (16). The electrical colls could be activated so that the torque acts in the same or 
opposite direction as the rotation of the cam (16). If the torque acts In the same 
direction as the rotation of the cam (16), the output would rotate at the angular velocity 
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determined by the fixed ratio but with an increased torque dependant on the amount of 
torque contributed by items 24. 

The torque from items 24 act In the opposite direction of rotation of the cam (16) 
(le. the same direction as the input shaft (13)). In this case, assembly 12 will act so as 
to try and cause the output (21), to rotate In the opposite direction and the cage (22) In 
the same direction as the input. In simpilstlc terms, the opposite actions on the output 
and cage caused by cam (16) tend to Mocic' the cage (22) to the Input rotation. The cage 
(22) Is free to rotate in the direction of the Input (cam (17)). The cage (22) therefore 
tends to cause the output (21) to rotate as one with the Input. The rollers (20) rotation 
about the central axis of the Input sh^ft (13) due to the action of the cam (17), has 
superimposed on It a rotation about this central axis due to the rotation of the cage (22) 
in the direction of the input. It is this superimposed rotation that causes the output to 
Increase its angular velocity relative to the input angular velocity. The amount of rotation 
of the cage (22) and therefore the amount of superimposed rotation is determined by 
; the relative differences In the output resistive torque (hereafter called the Noad') and the 
input torque from cam (17) and items 24. (if an Internal or external hybrid Input is 
applied concentrically about the input shaft 13 to this 15 rotor shown now instead of a 
motor rotor, is shown as a clutch drum this would have the same effect as 24 being 
electrically driven, and Indeed this is concentrically accessible). When the Moad' lowers 
) relatively and the torque from items 24 Is Increased, the less the torque required from 
cam (17). As the proportion of torque from cam (16) relative to cam (17) Increases, the 
more the output (21) tends to be Mocked' to the Input and the more the ratio of Input to 
output angular velocity tends to approach 1:1, The output gear ratio therefore can be 
progressively decreased from the fixed ratio of the first assembly to a 1:1 ratio by 
25 progressively Increasing the torque acting oh the cam (16) from zero to a value that 
causes the cage (22) to be 'locked' fully to the Input. The output torque is Inversely 
proportional to the output angular velocity. 

Figure 2 shows another embodiment of a "eM Dean" Gear, In this case there is a 
30 combination of a module 10 with extensions (on the right-hand half) that enable further 
multiple fixed ratios to be obtained from the one eMDean Gear The module 10 shows the 
central concept of the present Invention. The input is via a separate motive source (not 
shown) acting through the Input shaft (13). The output |s the ring element or body (21). 
However many new options are available If there Is the added extension Fig 2 (For 
35 example there Is now the option of a second Internal body ring -gear with added cam on 
the right hand side which can be actuated by optionally removing the two bolts and 
allowing the new second Internally shown with arrows. The ring-gear with output 51 can 
then Itself drive another cage with a cam coupled to it so as to provide such as over- 
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drive features. Another cage/cam Is shown able to be driven which can provide 
reversing features by breaking It from being operating In a forward direction of the 
chosen output. There are also abilities to change ratios or other features by 
concentrically moving any concentric shafts In and out as shown on 50 and 52. 

The first unequal coaxial assembly comprises of a cam {sun-gear> (17), and 
rollers {planet-gears} (20) and th? ring element or body (21). The cam (17) Is fixed to 
the Input shaft: (13).The outer diameter of the cam (17) malces contact with the rollers 
(20). As the Input rotates, the cim (17) outer diameter moves in an eccentric fashion. 
This causes the rollere (20) to be cyclically displaced away and towards the central axis 
of the '•eM Dean" Gear as also described In the "A Converter" prior Patent AU 
742781 and A 35198/01, explaining the advance here as follows - 'the total 
displacement relative to this central axis, being twice the cam axis offset from this axis. 
The rollers (20) are located in equally spaced guides in the cage {planet carrier} (22). 
The rollers (20) make contact with scallops In the output (21). For both assemblies (11 
& 12), the number of scallops relative to the number rollers In contact with the scallops, 
determines the direction of rotation It would rotate the output (21) If the cage (22) was 
held still. One more scallop than the number of rollers gives an output rotation direction 
the same as the cam rotation. One less scallop than the number of rollers would give an 
output rotation the opposite to the cam rotation. The scallops are so shaped that as the 
rollers are acted on by the cam, the scallops rotate relative to the cage at a constant 
angular velocity ratio to that of the cam. The action between the cam (17), bearing (18) 
and rollers (20) against the output (21), causes an equal and opposite reaction on the 
cage (22), tending to rotate it in the opposite direction to the rotatton of the output (21). 
The cage (22) Is constrained by a rotation blocking means In such a way as to allow tJie 
cage (22) to only rotate in a direction the same as the output (21). Therefore because of 
the reactive forces, the cage (22) will be held against the rotation blocking means and 
will therefore be stationary relative to the frame (the structure holding mounting the 
motor ete.) with just the actions of assembly 11 alone. The rollers will rotate about there 
own axis as they move in relation to the scallops. A bearing could be fitted to the outside 
diameter of the cams (16 & 17) to eliminate the sliding action of roller (19 & 20) against 
cam (16 & 17), which would occur (If they were in direct contact) because of the 
dlflterence in their circumferential speeds. The output (21) is constrained to rotate about 
the central axis of the Input shaft: (13). The cyclical movement of the rollers (20) acting 
on the scallops alone, causes the output (21) to rotate at a reduced rotational speed 
defending on the numt>er of rollers and scallops. 

For example. If the cage (22) is constrained from being able to rotate, and If 
assembly 11 has four rollers (20), and there are five scallops In the output (21), the 
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ratio would be one output (21) revolution for every five revolutions of the cam (17) with 
the output (21) rotating in the same direction as the cam (17). 

The second unequal coaxial assembly comprises of a cam (16), and rollers (19) 
5 and inner body (45) The scallops In the body (45) make contact with the rollers (19) 
which make contact with the cam (1(5). The number of scallops and rollers for the 
assembly are different to the first assembly 11. The rollers are located in equally spaced 
guides in the cage (22). The cage therefore bridges axially between assemblies 11 and 
12 and the rollers (19) are constralned.to rotate at the same angular velocity about the 
10 central axis of the input shaft (13) as the rollers (20) of assembly H. The numbers of 
scallops and rollers are such that if the cage (22) is held relative to the frame, the body 
(45) tends to cause the cam. (16) to rotate with an angular velocity in the opposite 

direction to cam (17). 

For example, if the cage (22) is. constrained from being able to rotate, and if 
15 assembly 12 has four rollers (20), and there are three scallops in the body (45), the 
ratio would be one body (45) revolution for every three revolutions of the cam (16), with 
the body (45) rotating In the opposite direction to the cam (16). 

If the assembly 11 cam (17) is caused to rotate, the body (45) will rotate at 
20 another angular velocity, being a fixed ratio to the input angular velocity. The assembly 
12 cam (16) will rotate at an angular velocity dependent on the fixed ratio of assembly 
12, and for the central concept of the present inyention, in the opposite direction to cam 
(17). If assembly 12 was arranged so that cam (16) rotated In the same direction as 
cam (17), the output would be reversed if cam (16) was braked. The cam (16) will have 

25 no effect on the output angular velocity until a torque is made to act on it. Any torque 
acting on cam (16) could act in the same or oppositis direction as the rotation of the cam 
(16). If the torque acts in the same direction, the output would rotate at the angular 
velocity determined by the fixed ratio but with an increased torque. As in the previous 
embodiment the torque acting on cam (16) is In a direction opposite to that of the 

30 rotation of the cam (16) (le. the same direction as the input shaft (13)). In this case, 
assembly 12 will act so as to try and cause the inner body (45), to rotate in the opposite 
direction and the cage (22) in the same direction as the input. In simplistic terms, the 
opposite actions on the output and cage caused by cam. (16) tend to Mock' the cage (22) 
to the input rotation. The cage (22) is free to rotate in the direction of the input (cam 

35 (17)). The cage (22) therefore tends to cause the output (21) to rotate as one with the 
input. The .rollers (20) rotation about the central axis of the input shaft (13) due to the 
action of the cam (17), has superimposed on it a rotation about this central axis due to 
the rotation of the cage (22) in the direction of the input. It is this superimposed 



SUBSTITUTE SHEET (RULE 26) 



wo 2004/046584 



PCT/AU2003/001536 



20 

rotation that causes the output to Increase Its angular velocity relative to the input 
angular velocity. The amount of rotation of the cage (22) and therefore the amount of 
superimposed rotation is determined by the relative differences In the output resistive 
torque (hereafter called the MoadO and the Input torque from the cams (17 & 16). When 
the Noad' lowers relatively and the torque acting on cam (16) is increased, the less Is the 
torque required from cam (17). As the proportion of torque from cam (16) relative to 
cam (17) increases, the more the output (21) tends to be Nocked' to the input and the 
more the ratio of input to output angular velocity tends to approach 1:1. The output gear 
ratio therefore can be progressively decreased from the fixed ratio of the first assembly 
to a 1:1 ratio by progressively increasing the torque acting on the cam (16) from zero to 
a value that causes the cage (22) to be Moclced' fully to the input. The output torque Is 
inversely proportional to the output angular velocity. 

The input torque to cam (16) can be through another motive source or a clutch 
mechanism connecting the input shaft (13) to the extension of cam (16). If a clutch 
mechanism was used, the control mechanism could be automatic and linked to the 
output speed through the use of a centrifugal clutch. With a centrifugal clutch 
arrangement, as the speed of the output Increases the clutch engages and tends to turn 
cam (16) In the same direction as the input, cam (17). So as the output is accelerated at 
the lower fixed ratio, there will come a stage when the input shaft Is spinning at such a 
speed that the centrifugal clutch starts to engage. As the centrifugal clutch engages, the 
output gear ratio would progressively decrease to 1:1. 

With the addition of other rotation blocking means to this arrangement to 
constrain other parts to rotate in one direction only, there is the possibility of having 
sequentially selected multiple ratios with other outputs. For ^example if the rotation 
blocking means Is connected to cam (16), (or other especially designed cages or ring 
gears with cams can provide unlimited features) of the transmission the output will be 
the body (21) or (51), There is also the option of arranging the cage (22) so that It 
protrudes from the right-hand side of figure 2. The cam (16) can have an extension and 
its rotation could be controlled by various external or Internal means. 

Whilst the above has been given by way of Illustrative example of the present 
invention many variations and modifications thereto will be apparent to those skilled In 
the art without departing from the broad ambit and scope of the Invention as herein set 
out in the appended claims. 
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